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Executive Summary

In January 2018, the Washington State Legislature passed the Streamflow Restoration law (RCW
90.94). The law clarifies how local governments issue building permits foeshotending to

use a permiexempt well for their domestic water supply and requires local watershed

planning in 15 water resource inventory areas (WRIAS), including the Duw&res

watershed (WRIA 9). The law directs the Department of Ecology tdMedershed Restoration

and Enhancement Committees to develop Watershed Restoration and Enhancement Plans
(watershed plans). Watershed plans must estimate the potential consumptive impacts of new
permit-exempt domestic groundwater withdrawals on instreamaftoover 20 years (2018

2038), identify projects and actions to offset those impacts, and provide a net ecological benefit
to the WRIA. This Watershed Restoration and Enhancement Plan meets the requirements of
the law.

The Department of Ecology (Ecologytpesished the Duwamiskereen (WRIA 9) Watershed
Restoration and Enhancement Committee (Committee) in October 2018 and invited
representatives from the following entities in the watershed to participatdal governments,
county governments, city governmts, Department of Fish and Wildlife, the largest non
municipal water purveyor, and interest groups. The WRGbmmittee met for over 2 years to
develop a watershed plan.

Ecology issued the Final Guidance on Determining Net Ecological Benefit (Fitalitie)
(Ecology 2019) to ensure consistency, conformity with state law, and transparency in
implementing RCW 90.94. The Final NEB Guidance describes the minimum planning
requirements: include clear and systematic logic, delineate subbasins, estimate new
consumptive water use, evaluate impacts of new consumptive water use, and describe and
evaluate projects and actions for their offset potential.

The WRIA 9 Committee divided WRIA 9 into 12 subbasins for purposes of assessing
consumptive use and projecftfeets, as showrnn Figure ES.

The WRIA €ommittee projects that a total @32new PE wellwvill be installed within WRIA 9
during the 20year planning horizon. EAWWRIA Lommittee used this 20ear PE well
projection to estimate247.7 acrefeet per year(AFY)0.34cfs) of newconsumptive water use
in WRIA 9hat this watershed plan must address and offset.

The WRIA 9 Committee sought projectoftset at leas495.4AFYof water per yeato account

for uncertainties in the PE well projection and consumptive use estimate, including higher rates
of water use that could result from climate change and changing development patiras

WRIA 9 Committee developed the water offset target by doubling the 28F¢onsumptive

use estimateThe offset target of 495.AFYalso accounts for uncertainties related to project
implementation

Thewatershedplan includes three water rights acigitions projects, two managed aquifer
recharge projects, and one streamflow augmentation projects to offset consumptivéfuse.
implemented, these siwater offset projectswill provide an estimated offset of 1,078Yand
exceed the offset targefA total of ten habitat projects are included the watershed plan
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Ecological benefits associated with these projects are myriad and include floodplain restoration,
wetland reconnection, availability of ethannel habitat for juvenile salmonids, increase in
groundwater levels and baseflow, and increase in channel complexity. The ecological and
streamflow benefits from habitat projects are supplemental to the quantified water offsets
contribute to achieving a net ecological benefit

The WRIA 9 Committee hescommended adaptive management measures in the plan for the
purpose of addressing uncertainty in plan implementatiddaptive management measures
include PE well tracking, project implementation tracking, and periodic watershed plan
implementation reporing, with recommended adjustments to the plan. These measures, in
addition to the surplus water offset and supplemental habitat improvement projects, provide
reasonable assurance that the plan will adequately offset new consumptive use from PE wells
anticipated during the planning horizon.

Based on the information and analyses summarized in this plan\ViREA9 Committee finds
that this plan if implemened, achieves a net ecological benefit,raguiredby RCW 90.94.030
anddefined by the Final NEB Guidance (EcoRfif\9).
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Chapter One: Plan Overview

1.1 Plan Purpose and Structure

The purpose of the Water Resource Inventory Area (WRIA) 9 Watershed Restoration and
Enhancement Plan is to offset the impacts of perexémptdomesticwells to streamflows.

The plan is one requirement of RCW 90030. The law clarifies hol@cal jurisdictionsssue
building permits for homes that use a perpaitempt well for a water source. Watershed
Restoration andEnhancementPlans(watershed plansinust estimate the potential
consumptive impacts of new permgixempt domestic groundwater withdrawals on instream
flows over 20 years (2018038), identify projects and actions to offset those impacts, and
provide a net ecological benefit to the WRIA. The law requires that local watershed planning
take place in 15 WR$Aacross the state, including in the DuwangiShheen watershed (WRIA 9).
The WRIA WatershedRestoration andEnhancementPlan is coordinated with priorities for
salmon recovery and watershed recovery, while ensuring it meets the intent of the law.

Pumping from wells can reduce groundwater discharge to springs and streams by capturing
water that would otherwise have discharged naturally, reducing flows. Consumptive water use
(that portion not returned to the aquifer) reduces streamflow, both seaslyreahd as average
annual recharge. A well pumping from an aquifer connected to a surface water body can either
reduce the quantity of water discharging to the river or increase the quantity of water leaking
out of the river (Culhane et al. 1995). Projeatsl actions to offset new consumptive water use
associated with permiexempt domestiavellshave become a focus to minimize future impacts

to instream flows and restore streamflow.

[COMMENTthe following paragraph is language to include if the Commiitates to approve

the final plar). While this watershed plan is narrow in scope and is not intended to address all
water uses or related issues within the watershed, successful completion of the plan by the
WRIA 9Vatershed Restoration and Enhancem@ummitee (Committee)epresents a
noteworthy achievement regarding a technically and politically complex issue.

This watershed plan is divided into 7 Chapters:
1. Overview of the plan purpose and scope and plan development process;

2. Overview of the watershed, ihading land us@nd salmon presencether planning
efforts, hydrology and hydrogeology;

3. Summary of the subbasins;
4. Permitexempt well projections and consumptive water use estimates;

5. Description of the recommended projects and actions identified to ofis®ire permit-
exempt domestic water use in WRIA 9;

6. Explanation of recommended adaptive management and implementation measures;
and

7. Evaluation and consideration of the net ecological benefits.

WRIA & DuwamishGreen Watershed Final Draft Plan
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1.1.1 Legal and Regulatory Background for the WRIA 9 Watershed
Restoration and Enhancement Plan

In January 2018, the Washington State Legislature passed Engrossed Substitute Senate Bill

(ESSB) 6091 (session law 2018 c 1). This law was enacted in response to the State Supreme

/ 2dzNJi Qa Hnamc R SauAtdvs. Miyst, Rutlirewisk, letialO(oMimonly referred to as

GKS a1l ANBG RSOAAANRY¥AOPIBEESQAISRAIEISHKSGR2I KA §2
RCW 90.94, clarifies how local governments can issue building permits for homes intending to

use a permitexempt well for their domestic water supply. The law also requires local

watershed planning i15 WRIAs, including WRIA 9

1.1.2 Domestic Permit-Exempt Wells

ThisWatershedRestoration andEnhhancementlan, the law that calls for it, and the Hirst
decision are all concerned with the effects of new domestic pearémpt water use on
streamflows. Several laws pertain to the management of groundwater pesrampt wells in
WRIA9 and are summarized in brief here for the purpose of providing contexti®WRIA 9
watershed plan.

CANBRGO YR FT2NBY2aixX w/2 onénndanpnI O2YY2yfe N
9ESYLIWiAZ2y>é SailotraksSa GKFEG OSNIIFAYy avirtt oA
adF3SQa g1 GSNI NRIK(G LIS Ndvaiiadiok ghdouttddrjwerdr N Y Sy (0 & =
associated with homes. It is important to note that although these withdrawals do not require a

state water right permit, the water right is still legally established by the beneficial use. Even

though a water right perntiis not required for small domestic uses under RCW 90.44.050,

these withdrawals of water are subject to the prior appropriations scheme as are any other

water uses There is still regulatory oversight, including from local jurisdictions. Specifically, in

order for an applicant to receive a building permit from their local government for a new home,

the applicant must satisfy the provisions of RCW 19.27.097 for what constitutes evidence of an
adequate water supply.

RCW 90.94.030 adds to the managementmegfor new homes using domestic permitempt
well withdrawals in WRIA 8nd elsewhere. For example, local governments must, among other
responsibilities relating to new permixempt domestic wells, collect a $500 fee for each
building permit and record ithdrawal restrictions on the title of the affected properties.
Additionally, this law restricts new permgixempt domest withdrawals in WRIA® a
maximum annual average of 950 gallons per days per connegtioich may be curtailed to
350 gallons peday per connection for indoor use only during droughktibject to the five
thousand gallons per day anda&ére outdoor irrigation of noitommercial lawn/garden limits
established in RCW 90.44.050. Ecology has published its interpretation and implemenfatio
RCW 19.27.097 and RCW 90.94 in Water Resources POL 2094 (Ecology 201%RIA Bhe W
Committee directs readers to those laws and policy for comprehensive details and agency
interpretations.

1.1.3 Planning Requirements Under RCW 90.94.030
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While supplementinghe local building permit requirements, RCW 90.94.030(3) goes on to

establish the planning criteria for WR3AIn doing so, it sets the minimum standdoa

9 02 f 2 3 dofton itk the WRHA Tommittee in the preparation of this watershed plan.

In practice, the process of plan development was one of integration, collectively shared work,

and a striving for consensugstribed inthe WRIAQ2 YYA 11 SSQa | R2LIGSR 2 LISN
which are further discussed below andAppendix D

In addition to these procedural requirements, the law and consequently this watershed plan, is
concerned with the identification of projects and actions intended to offset the anticipated

impacts from new permiexempt domestic gpundwater withdrawals over the 20 year plang

horizonand provide a net ecological benefit. In establishing the primary purpose of this

watershed plan, RCW 90.94.030(3) also details both the required and recommended pla

elements. Regardingthe WRIA® YYA GG SSQa | LILINR I OKactiors, thieSt SOG A Y
flrg faz2 aLlSlH1a O2INRPKRASTSK a dEFonthkess SdardtaihAgean ik § &

4 LINPBARSR Ay (KS CAyYylf DdARIYyOS 2y 5SUGSNXNAY
not the sole critical factor in determining whether LJ 'y | OKAS@S& | b9. XI YR
development should be focused on developing projelots provide the most

0SYSWREABNRt Saa 2F K2g¢ (K Savlogy 201990R2).[GAMIMENTO G KSa S 6
The following is language to include if appropridtds the perspective of the WRA

Committee that this locally approved plan satisfies the requirements of RCW 90.94.030.

1.2 Requirements of the Watershed Restoration and
Enhancement Plan

RCWR0.94.030 of the Streamflow Restoration law directs Ecology to estabiétershed
Restoration andEhhancementCommittee in theDuwamishGreenwatershed for the sole

purpose of developing WatershedRestoration andnhancementPan in collaboration wth

the WRIA 9 Committee. Ecology determined that the intent was best served through collective
development of the watershed plan, using an open and transparent setting and process that
builds on local needs.

At a minimum, the watershed plan must includejects and actions necessary to offset
projected consumptive impacts of new perrgikempt domestic groundwater withdrawals on
streamflows and provide a net ecological benefit (NEB) to the WRIA.

Ecology issued the Streamflow Restoration Policylatatpretive Statement (PG2094) and

Final Guidance on Determining Net Ecological Benefit (209B8) in July 2019 to ensure

consistency, conformity with state law, and transparency in implementing RCW 90.94. The Final
Guidance on Determining Net EcolaiiBenefit (hereafter referred to as Final NEB Guidance
SadlofAaKSa 902ft2328Qa AYUISNILINBiOGFGA2Y 2F GKS 0
planning groups on the standards Ecology will apply when reviewing a watershed plan

completed undeRCW 90.9.020 or RCW 90.94.03Dhe minimum planning requirements

identified in the Final NEB Guidance include the followiaplogy 2019, pp-8):

1. Clear and Systeatic LogicWatershed plans must be prepared with implementation in
mind.
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2. Delineate Subbasinghecommitteemust divide the WRIA into suitably sized subbasins
to allow meaningful analysis of the relationship between new consumptive use and
offsets.

3. Estimate New Consumptive Water U¥¢atershed plans matinclude a new
consumptive water use estimaterfeach subbasin, and the technical basis for such
estimate.

4. Evaluate Impacts from New Consumptive Water. ¥§atershed plans must consider
both the estimated quantity of new consumptive water use from new domestic permit
exempt wells initiated within the lanning horizon and how those impacts will be
distributed.

5. Describe and Evaluate Projects and Actions for their Offset Poteéieershed plans
must, at a minimum, identify projects and actions intended to offset impacts associated
with new consumptive ater use.

The law requires that all members of the WRIA 9 Committee approve the plan prior to

ddzo YAaadAzy G2 902t23@8 FT2NJ NBGASGgd 902f 238 Ydza
streamflow restoration projects and actions will result in a net ecalalgienefit to instream

resources within the WRIA after accounting for projected use of new perxeimpt domestic

wells over the20-yearperiod of 20182038.

1.3 Overview of the WRIA 9 Committee

1.3.1 Formation

The Streamflow Restoration law instructed Ecologyhaircthe WRIA Committee, and invite
representatives from the following entities in the watershed to participate:

1 Each federally recognized tribal government with reservation land or usual and
accustomed harvest area within the WRIA.

Each county govement within the WRIA.
Each city government within the WRIA.
Washington State Department of Fish and Wildlife.

= =2 =4 =

The largest publickpwned water purveyor providing water within the WRIA that is not
a municipality.

1 The largest irrigation district withirhe WRIAL
Ecology sent invitation letters to each of the entities named in the law in September of 2018.

The law also required Ecology to invite local organizations representing agricultural interests,
environmental interests, and the residential construction industry. Businesses, environmental
groups, agricultural organizations, conservation districts, andllgovernments nominated

1 There are no irriggon districts located in WRIA 9
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interest group representatives.ocal governments on the WRIABmmittee voted on the
nominees in order to select local organizations to represent agricultural interests, the
residential construction industry, and environmeniaterests. Ecology invited the selected
entities to participate on the WRIAGommittee.

The WRI® Committee membrs are included ifablel.1. This list includes bbf the members
identified by the Legislature that aggd to participate on the WRIAGommittee?

Table 1.1: WRIA 9 Entities and Membership

Entity Name Representing

King County County government

City ofAuburn City government

City of Black Diamond City government

City of Enumclaw City government

City of Kent City government

City of Normandy Park City government

City of Seattle City government

City of Tukwila City government
Muckleshoot Indiaribe Tribal government
Washington Department of Ecology State agency

Washington Department of Fish and Wildlife State agency

Covington Water District Water utility

King County Agriculture Program Agricultural interest

Master Builders Association King and Snohomish Counti{ Residential construction
Center for Environmental Law and Policy Environmental interest group
WRIA 9 Watershed Ecosystem Forypx officio Salmon Recovery Lead Entity
Tacoma Wateg ex officio Municipal water purvegr

The WRIA €ommittee roster with namesf representativesand alternates is available
Appendix C.

The WRIA 9 Committee invited the WRIA 9 Watershed Ecosystem Forum and Tacoma Water to

LI NG AOALI GS & GSE 27FTFAOA 2the law, $he éxSfficko emembérsi K 2 dz3 K
provide valuable information and perspective as subject matter experts. The ex officio

members are active but newoting participants of the WRIA 9 Committee.

1.3.2 Committee Structure and Decision Making

TheWRIA LCommittee hdd its first meeting in October 2018. Between October 2018 and
February2021[UPDATE LAST MEETING DATE, IF NEthBWAIRIA SCommitteeheld [ADD
NUMBER¢ommittee meeting®pen to the publicTheWRIA LCommittee metmonthly or
every other month and amneeded to meet deadlines.

The two and a half years of planning consisteglahning group formation, data gatheringnd
developing plan component8VRIA LCommittee members had varying degrees of

2The law did not require invited entities to participate, and some chose not to participate on the Committee.
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understanding concerning hydrogeology, water law, salmemovery, andural development.
Ecology technical staffyRIA 3Committee members, and partners presented on topics to
provide context for components of the plan.

In addition to playing the role aVRIA SCommittee chair, Ecology staff provided admirasitre

support and technical assistance, and contracted with consultants to provide facilitation and
technical support for th&V/RIA SCommittee. The facilitator supported th&/RIA9 2 YYA 1 G SSQa
discussions and decisignaking. The technical consultants déjged products that informed

WRIA LCommittee decisions and development of the plan. The technical consultants

developed all of the technical memorandums referenced throughout this plan.

Cities had the option of participating in the Committee through accaywith one person

attending the Committee meetings as the caucus representative. Black Diamond, Normandy

Park, and Tukwila decided to form a cities caucus with the WRIA 9 Watershed Ecosystem Forum
representative serving as the caucus representative. JhedzOdzd NBLINBaSy il 6 A S Q
and vote represented the participation and vote of all members of the caucus. The caucus had

one collective vote on decisions that did not require approval by all Committee members. For
decisions that required approvaykall Committee members (adopting or amending the

operating principles, final plan approval), each caucus member voted individually.

TheWRIA LCommittee established technicalworkgroup to support planning efforts and to
achieve specific tasks. Thrkgroupwasopen to allWRIA SCommittee members as well as
non-Committee members that brought capacity or expertisehe Committee. The workgroup
made no binding decisions, but presented information to the Committee as either
recommendations or findigs. TheN/VRIA SCommittee acted on workgroup recommendations,
as it deemed appropriate.

During the initiaWRIA Committee meetings, members developed and agreed to operating
principles3 The operating principles set forward a process for meeting, ppaticin
expectations, procedures for voting, structure of th&RIA SCommittee, communication, and
other needs in order to support th&/RIA Committee in reaching agreement on a final plan.

This planning process, by statutory design, browudiirseperspectives to the tablelhe

authorizing legislation requisall members of the Committee to approve tfiral plan prior to

9 02 f 2 3 & QtwasNdpgrtars br the Committee to identify a clear process for how it

made decisions. The Committee g&dl for consensufor interim decisions because consensus

2y RSOAaA2Y & RdAZNAyYy3A LIy RSOSt2LISyild aSNBSR |
toward an approved plafCOMMENT: The following is language to include if appropriate

Consensus was aehed on all interim decisions. The chair and facilitator documented
FANBSYSyYy(d YR RA&aaSylAy3d 2LAYyA2yaz | a 2dzifAyS
Committee did not make any decisions by tilirds majority]

3 Approved and signed operating principiean be foundn Appendix D andn the WRIA 9 Committee webpage
‘a Xt Y S wat&shEdRestdratidn andEnhancement Committee must approve the plan prior to
FR2LIGAZ2YE w/2 dnddndnondold
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https://www.ezview.wa.gov/Portals/_1962/images/WREC/WRIA09/WRIA9_approved_signed_operating_principles.pdf
https://www.ezview.wa.gov/site/alias__1962/37322/watershed_restoration_and_enhancement_-_wria_9.aspx

The WRIA Committee reviewed coponents of the watershed plan and the draft plan on an
iterative basisf COMMENT: The following is language to inclifitkee Committee votes to
approve the final planOnce the WRIA Committee reached initial agreement on the final
watershed plan, broadereview and approval by the entities represented on the WRIA
Committee was soughas needed. The WRBACommittee reached final agreement on the
Watershed Restoratipand EnhancemerRlan onTHIS DATE2P21]
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Chapter Two: Watershed Overview
2.1 Brief Introduction to WRIA 9

The DuwamisiGreen vatershed is one of the 62 designated major watersheds in Washington

State, formed as a result of the Water ResourceisoA1971. The DuwamisBreen vatershed

is located in King County, Washington and israpipnately 482 square miles in area. It includes

all the lands drained by the Duwami§lreen River, including marine nearshore areas that drain
directly to Puget Sound. WRIA 9 is bounded on the north by WRIA 8 {Eaaanamish), on

the west by Puget Soundn the south by WRIA 10 (PuyalWhite), and on the east by WRIA

38 (Naches) and WRIA 39 (Upper Yakima).

The upper portion of the watershed contains Howard Hanson Dam, an earthen dam on the
Green River constructed for flood control. The City of Tacopesiades a diversion facility
approximately three miles downstream from Howard Hanson Dam for municipal water supply.
Lower portions of the watershed contain Lake Sawyer and Lake Youngs. Numerous smaller
lakes, ponds, and wetlands are present throughoutwaershed. Over the last 200 years,
construction of dams, leveeand other flood control projects, and development of the
Duwamish Estuary altered the watershed from its-pevelopment state (WRIA 9 Steering
Committee 2005). The Duwamish River, andldveer portion of the Green River, have been
extensively channelized.

The watershed includes one major river, the Duwan@Bken River. The Green River originates
in the Cascade Range south of Snoqualmie Pass and flows in a generally northwest direction
before becoming the Duwamish River at the historical confluence with the Black River near the
City of Tukwila. The Duwamish River is highly channelized and flows northwest before
discharging to Elliott Bay in the City of Seattle. The overall length of thvaDishGreenRver
system is 93 miles. The mean annual flow in the Green River is 1,350 cubic feet per second
measured near Auburn (U.S. Geological Survey 2020). Tributaries within the system include
Coal Creek, Deep Creek, Newaukum Creek, and Soos Coskgton Creek and Jenkins Creek
flow into Soos Creek).

2.1.1 Land Use in WRIA 9

The eastern or upland portion of the watershed extending from the Tacoma Headworks
Diversion Dam on the west, to the eastern boundary of WRIA 9, is the Green River Municipal
Watershed. Tacoma Public Utilities manages the Green River Municipal Watershed for
municipal water supply under a Habitat Conservation Plan (Tacoma Public Utilities 2001) and a
1995 agreement with the Muckleshoot Indian Tribe. This portion of the watershedstesi
forestland and has limited public access. Land uses shift to agriculture, suburban developments,
and small urban centers such as Black Diamond and Enumclaw in the foothills of the Cascade
Mountains. Extending from the cities of Auburn and Kent @ ¢hies of Burien, Tukwila,

Renton, and Seattle, the northwest portion of WRIA 9 is highly urbanized, characterized by a
combination of residential, industrial, commercial, transportation, communication, and utility
land covers. Approximately 30 percerfttbe watershed is within a city or designated urban
growth area.
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The DuwamisiGreen vatershed is one of the most heavily populated watersheds in
Washington. Industry, agriculture, commercial facilities, individual residences, and
municipalities compete foa limited water supply, causing a strain on water availability. These
out of stream uses compete with instream water needs, including providing water for salmon
and other aquatic resources.

2.1.2 Tribal Reservations and Tribal Treaty Rights

Federally Recogniddndian Tribes are sovereign nations with rights over natural resources,
including enough water to fulfill the purposes of their reservations. Some of the ancestral lands
and use areas of the people of the Muckleshoot Indian Tribe, and the lands of ttidédhoot
Indian Reservation are located in WRIAB®e Muckleshoot Indian Tribe holds reserved treaty
rights to fish, huntand gather throughout WRIA 9 and claims the earliest (most senior) priority
rights to water within the DuwamistGreen vatershed.While unquantified, federally reserved
water rights intended to serve current and future useay be reserved by and protected in
GNBIF GASas SESOdziA S 2NRSNAEZ |+ yR Tabbx@endtod O2 dzNJi
instream flows and minimum laklevels necessary to protect resources in all areas wiinere
Tribemayhave reserved rights. Treaty rights to fish can support claims for fish habitat,
includnginstream flow. Nothing in thiplan can alter tribal rights.
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Figure 2.1: WRIA 9 Watershed Overview
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2.1.3 Salmonids in WRIA 9

The DuwamisiGreen vatershed is an important and potentially productive system for

salmonids. Several tributaries provide spawning and rearing habitat for salmon, steelhead, and

bull trout. These streams often experience low streamflows during critical migration and
spawningtime. In addition, levees, dams, migration barriers, and other flood control and

navigation measures have further limited habitat along the river and tributaries. The quality

and quantity of spawning and rearing habitat, water quality, including water t¥atpre, and
low streamflows all affect local salmon populations (WRIA 9 Steering Committee 2005).

The Soos Creek system, Newaukum Creek, and Crisp Creek are also important systems for both
al f Y2y chddia lBodrdtidéaatide ¢ K S
mouth of the creek and has just undergone a major rehabilitation. The Keta Creek Hatchery is

y I G dzNJ €

' yYR KI G§OKSNE

located on Crisp Creek and owned and operated by the Muckleshd@in Tribe who work
with WDFW and other tribes on fish propagatiomgrams.

Salmon Presence (Fish Population and Life Histories)

TheDuwamishGreen watershedhas anadromous salmon rarthat include four of the five

North AmericarPacific salmon species (WDFW Salmonscape 2020, SWIFD 2020). Chinook

(Oncorhynchus tshawytschaCoho ©Qncorhynchus kisutghChum ©Qncorhynchus kejaand
Pinksalmon(Oncorhynchus gorbuschmigrate in and out of th®uwamishGreenwatershed
from Puget Sound. There is no established run of Sock&ypeon(Oncorhynchus nerBavithin

the watershedhowever, stray individuals have been observed in the basin. Steelhead trout

(Oncorhynchus mykigsutthroat trout (Oncorhynchus clarkii clarkirainbow trout
(Oncorhynchus mykigsandbull trout (Salvelinus confluentyiglso inhabit the watershed.

ThePuget Sound evolutionarily significant unit (ESU) of Chisalvhkonwas designated as
threatened undeithe Endangered Species AESAon May 24, 1999. Designated critical
habitat for Chinoolsalmonincludes marine nearshore and freshwater habitats vitiRIA 9

(70FR 526362853). The Puget Sound distinct population segment (DPS) of steelhead trout
was designated as threatened under ESA on May 7, 2007. Final designated critical habitat (DCH)

for Puget Sound steelhead includes freshwater and estuarihé&dtan Puget Sound,
Washington (81 FR 9288825) including areas within WRIA 9. The Cod&taglet Sound Distat

Population Segment (DPS) of bulitt was designated as threatened under ESA on December

1, 1999. Critical habitat has been designateddial trout and includes both freshwater and

saltwater aquatic habitat within WRIA B8 FR 63897 able2.1 below lists the species present

in the DuwamishGreenwatershed and their regulatory status.

Table 2.1: Salmonids Present within the Duwamish-Green Watershed

Common Scientific Name Evolutionary Critical Habitat | Regulatory
Name Significant Unit Agency Status

. NMFS/
Chirook Oncorhynchus Puget Sound Yes/2005 Threatened/
salmon tshawytscha Chinook 1999
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Common Scientific Name Evolutionary Critical Habitat | Regulatory
Name Significant Unit Agency Status
Chumsalmon | Oncorhynchugeta Puget Sound No No listing
Chum
Puget .
Cohosalmon anorhynchus Sound/Strait of | No NMFS/Species o
kisutch ) Concern/1997
Georgia Coho
Pinksalmon Oncorhynchus No listing No listing No listing
gorbuscha
Sockeye Oncorhynchus No listing No listing No listing
salmon nerka
Steelhead Oncorhynchus Puget Sound NMFS/
trout mvkiss Steelhead Yes/2016 Threatened/
y 2007
Salvelinus El;ﬁet Sound USFWS/
Bulltrout y Yes Threatened/
confluentus Varden/Bull
1999
trout
Coastal
Oncorhynchus - . o
Cutthroat clarkii clarkii No listing No listing No listing
Trout
. Oncorhynchus -
Rainbow trout mykissy No listing No listing No listing

Table2.2 below lists the run timing and life stages of anadromous salmon and trout present

throughout the watershed. Watershed specific data concerning saidniife history and timing
was largely summarizeédom the 2000 King County Habitat Limiting Factors and
Reconnaissance Assemnt for Salmon Habitat (Kerw2000).
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Table 2.2: Salmonid Life History Patterns within the Duwamish-Green Watershed

Upstream migration Duwamish River
. .....l. Lower Green River
P 9 Lower Middle Green River
Sockeyé Fry emergence ............ Mid Middle Green River
sweieress [ AR 2 o
9 Newaukum Creek
Smolt outmigration ...... Soos Creek
psteam mirton IEEEEEEE
Spavining HRERER
Chinook .
(fall) EtioEiom B HEEREN ~

Juvenile rearing

Juvenile outmigration
Ubst iarati Central Puget Sound
pstream migration Duwamish River

; Lower Green River
Spawning I.ll Lower Middle Green River
Mid Middle Green River
Coho Incubation

Upper Middle Green River
Upper Green River

... Soos Creek

Jenkins Creek
Covington Creek

L Central Puget Sound
ream migration . .

Smolt outmigration

Lower Green River

Lower Middle Green River
Mid Middle Green River

ll. Upper Middle Green River

Upper Green River

Newaukum Creek

Spawning

Chum Incubation

Juvenile rearing

3 i tmiarafi Soos Creek
uvenile outmigration Covington Creek
Pink Upstream migration .. Duwamish River
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Spawning Lower Green River
Lower Middle Green River
Incubation ....l. Mid Middle Green River
Juvenile rearing glewagkukareek

00s Cree

Juvenile outmigration

Upstream migration Duwamish Rive_r
Lower Green River

Bull trout2 Spawning ...... Lower Middle Green River

Mid Middle Green River

Incubation ........ ..l.l. Upper Middle GreerRiver

pstream migration - I ENEEEEEEEEEEN

Spawnin HEEEEEEEEEE []
Coastal 2 2 ..

Cutthroat Incubation All

troutd . .
weniereaing [ HHNENEEEEEEENENEEEE NN

Smolt outmigration
Central Puget Sound
Duwamish River

Lower Green River
Lower Middle Green River

Steelhead ......... Mid Middle Green River

trout Incubation ........... Upper Middle Green River

(winter) Upper Green River
..... s e

Upstream migration

Spawning

Jenkins Creek
Covington Creek

Upstream migration .lllllllllll Duwamish River
Lower Green River

Smolt outmigration

t?:iﬁlhead Spawnin Lower Middle Green River
P 9 Mid Middle Green River
(summer) . .
UpperMiddle Green River
Incubation Soos Creek
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FreshwaterLife Phase Mar Apr Aug Sep Oct

Subbasin Presence

Smolt outmigration

. Lower Green River
Rainbow Spawning Lower Middle Green River
e Upper Middle Green River

1. There is no established run of Sockeye within the Basin. This data reflects stray individuals observed within the bawsitiomém sockeye life

history specifically within the Green and Duwalmigatershed is either unavailable or extremely limited. Sockeye life history patterns for the Puget
Sound Region were used within this report (Gustafson.t387).

Information on bull trout life history specifically within the Green and Duwamish wa¢er$s either unavailable or extremely limited. Bull trout life
history patterns for the Puget Sound Region were used within this report (King County 2000).

Information on coastal cutthroat trout life history specifically within the Green and Duwamisérsveed is either unavailable or extremely limited.
Coastal cutthroat trout life history patterns for the Puget Sound Region were used within this report (Johnsdi929xl

Information on rainbow trout life history specifically with the Green and Duishrwatershed is unavailable. Rainbow trout life history patterns for
the Puget Sound Region were used within this report (Blanton. 204alL).
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Current Habitat Conditions

Habitat conditions within th®uwamishGreenwatershed wereabstracted from the 2000 King
County Habitat Limiting Factors and Reconnaissance Assesfin Salmon Habitat (Kerwin
2000). ThedbuwamishGreenwatershed has been severely impacted by a variety of land uses
ranging from commercial forestry in the Uppere@n River, a mix of residential and agricultural
land uses within the Middle Green River, to a mix of dense residential, industrial, and
commercial development in theower Green River (King Cou2800). Fundamental historical
changes to WRIA 9 includeetiliversion of the White River from the Green River to the
Puyallup River (1911), the diversion of the Black and Cedar Rivers from the Duwamish River to
Lake Washington (1916), the filling, draining or dredging of the Duwamish estuary tidelands
(19001940) the channelization and diking of tluwamishGreenRiver (1945000), and the
construction of the Howard Hanson Dam (1962).

The Habitat Limiting Factors andd®anaissance Assessment (Ker2@®0) lists the following
primary limiting factors and impastwithin theDuwamishGreenwatershed:

Dams and other fish passage barriers

Loss of riparian habitat

Excessive sedimentation

Decreased water quality (pollution and elevated water temperatures)
Alteredmainstem and tributanhydrology

Gravel starvation andcouring

Disconnected floodplain habitat and loss of associated rearing habitats
Introduction of nonnative plant and animal species

Loss of estuarine habitat

Reduction of large woody debris and channel complexity
Alteration/loss of marine nearshore hahtt

= =4 8 8 -8 -8 _95_4_°2_2._-2

Although there are some common issues across WRIA 9, habitat conditions vary within the
g GSNEKSRQa &adzool aAya YR INBE RSaZONAOGSR o0Sft2¢

Upper Green River

Areas around the Upper Green River have been extensively logged and the region is a mix of
old-growth, seconegrowth, and recently logged areas. Logging practices around tributaries to
the Upper Green River have resulted in reduced riparian habitat functions, creation of fish
passage barriers, increased sedimentation, decreased water gualitlyalteredstream

hydrology. However, the Upper Green River represents relatively intact habitat compared to
river reaches below the Howards Hanson Daime dam, located at RM 64.5, is a barrier to
upstream fish migration, although some salmonids are manually ti@teg above the dam,
providing access to quality habitat upstream.

Upper Middle Green River, Mid Middle Green River, Lower Middle Green River
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The Middle Green River was separated into three distinct subbasins separated by the river
confluences with Newadwm and Franklin Creeks. The Middle Green River and its tributaries

are mainly affected by residential and agricultural land uses. Levees and revetments have
altered natural flow regimes, reduced sidbannel and ofthannel habitats, and constrained
chanrel migration. Development has also created fish passage barriers, reduchdrnel

large woody debris, increased impervious surfaces, and reduced and degraded riparian habitat.
The Middle Green River is also affected by low streanslfivambard and Some2004.

Lower Green River

The Lower Green River subbasin combines the Lower Green River downstream from the Soos
Creek confluence, the Black River, and Mill Creek. The Lower Green River is bordered by dense
residential, commercial, and industrial devefopnt. Revetments and levees within the system
have disconnected most side channels and tributaries from the active floodplain and degraded
or eliminated riparian habitafThe Lower Green River is also affected by low streamflows
(Lombard and Somers 200ding County 2009).

Coal/Deep

The Coal/Deep subbasin combines the Coal Creek and Deep Creek watersheds and is
characterized by a mixture of land uses including commercial forestry, rural residential
development, and agriculture. Wildfires and commerciabiaog have degraded riparian habitat
throughout the subbasirBoth creeks drain into small lakes without outlets; there is no surface
water connection between this subbasin and the Green River. However, water likely seeps
underground, and these lakes arensidered important cold water sources to the Green River.

Newaukum Creek

The Newaukum Creek subbasin drains to the Green River and is dominated by agricultural
development. The subbasin is an important source of spawning gravel to the mainstem Green
Riverand supports healthy populations of Steelhead troand Coho and Chinoslalmon

Intense agricultural development has severely degraded riparian habitat and eliminated off
channel and wetland habitat within the subbasin. Other stressors include a l¢aigefwoody
debris (WD, numerous fish passage barriers, high levels of fecal coliform bacteria, high
turbidity, and numerous bank modificationdewaukum Creek is also affected by low
streamflows (Lombard and Somers 2004; King County 2009).

Covington Ceek, Jenkins Creek, Soos Creek

The Covington Creek and Jenkins Creek subbasins both drain to the Soos Creek subbasin which
drains to the Green River. These subbasins are characterized by a mix of agriculture, urban,
suburban, and rural residential or commercial development. Fish pagsagers, low instream

flows, and high water temperatures limit upstream migration of adult salmonids in these
subbasins. Erosion and sedimentation problems have been identified across the subbasins.
Although these subbasins have some of the largest wdtkreas in the Green River basin, past

and current trends of drainage and filling wetlands limits this potentiatbfinnel habitat.
Urbanization and development pressures are expected to increase demands on habitat within
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these subbasind’he Big Soosr€ek system, including Jenkins and Covington Creée&iso
affected by low streamflows (Lombard and Somers 2004; King County 2009).

Duwamish River

The Duwamish River subbasin includes the Duwamish River and Longfellow Creek. This
subbasin has been highiypacted by residential, commercial, and industrial development
resulting in poor habitat quality. Over 97 percent of the original wetlands andidabhabitats
associated with the estuary have been filled over the last 100 years. Decreased watsgr qualit
and increased sedimentation are both issues within the Duwamish River and Elliot Bay.

Central Puget Sound

The Central Puget Sound subbasin includes marine nearshore areas and independent tributaries
to Puget Sound within WRIA 9. This subbasin has hdestantially impacted by residential,
commercial and industrial development. Few natural areas or parks remain on the marine
shoreline. Tidal flats and marshes have been filled or dredged. Salmonid habitat in these areas
has been destroyed, altered, aneégraded.

Priority Actions

The WRIA 9 Salmon Habiian (WRIA 9 Steering Commit@2@05) recommends a

combination of projects and programs to protect, restore, rehabilitate, and substitute salmonid
habitat and stream processes. Projects include excagatallow water habitat in estuarine

and marine nearshore habitats, installation of large woody debris in freshwater habitats,
planting native vegetation and control of invasive weeds throughout the watershed, levee
setbacks on the Green River mainstentraduction of spawning gravel in the Green River
mainstem, side channel reconnection, and the removal of bulkheads in marine nearshore
habitats.

2.2 Watershed Planning in WRIA 9

Citizens and local, state, federal, and tribal governments have collaboratedtersivad and
water resource management issues in WRIA 9 for decades. A brief summary of broad

watershed planning efforts as they relate to the past, present, and future watelahidy in
the DuwamishGreen vatershed is providethelow.

2.2.1 Other Planning Efforts in WRIA 9

This watershed plan builds on many of the past efforts to develop comprehensive plans for the
entire watershed. For example, the South Central Action Area Caucus Group (South Central LIO)
developed an ecosystem recovery plan, as part ofAbgon Agenda for Puget Sound Recovery.

The planning process to develop an ecosystem recovery plan is community based with
engagement by local, state, and federal agencies. The approach is holistic, addressing
everything from salmon to orca recovery, stovater runoff, and farmland and forest

conservation.
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The WRIA 9 Watershed Ecosystem Forum is the Salmon Recovery Lead Entity, a collaboration of
local government, state and federal agencies, 4poafits, and businesses interests focused on
improving wateshed health and salmon habitat recovery. The Watershed Ecosystem Forum
developed the Green/Duwamish and Central Puget Sound Salmon Habitat Plan in 2005. Since
2005, the WRIA 9 Watershed Ecosystem Forum has worked to implement the Salmon Habitat
Plan (WRIA® Steering Committee 2005).

The South Central LIO and WRIA 9 Watershed Ecosystem Forum include many of the same
organizations and individuals that participate in the WRIA 9 Watershed Restoration and
Enhancement Committee. This history of collaborative pillag and shared priorities has
supported the success of th&atershedRestoration andEnhancementPlan development in
WRIA 9.

Coordinated Water System Plans (CWSPs) are mandated by the Public Water System
Coordination Act of 1977. King County passed ortiea ratifying four CWSPs (East King

County, Skyway, South King County, and Vashon). These plans ensure that water system service
areas are consistent with local growth management plans and development policies. The

location of new homes in relation to andthin designated retail water system service areas

and related policies determine if connection to a water system is available, or the new homes

will need to rely on an alternative water source, most likely new peaxé@mpt domestic wells.

Within their designated retail service area(s), water purveyors are given first right of refusal for
new connections. The purveyaoraydecline to provide service if water cannot be made
F@FAflIoftS Ay | WNBlFaz2yFrotS FyR (A Yewpanix YI yy SN
exempt well is drilled without making any inquiries with the county or with the local water

system.

2.2.2 Coordination with Existing Plans

Throughout the development of this watershed plan, Ecology streamflow restoration staff
engaged with staff fromhte WRIA 9 Watershed Ecosystem Forum, South Central LIO, and the
Puget Sound Partnership, providing briefings on the streamflow restoration law, scope of the
watershed plan, and plan development status updates. Throughout the planning process, the
WRIA 9 Qmmittee has coordinated closely with the WRIA 9 Watershed Ecosystem Forum,
including inviting lead entity staff to join the WRIA 9 Committee as an ex officio member, and
selecting habitat projects based on information from the Salmon Habitat Plan.

KingCounty planning staff contributed to the plan development to ensure consistency with the
O2dzyieQa [/ 2YLINBKSyaAgdS tftlyd ¢KS O2YLINBKSYyairg
public services and facilities, and environmentally sensitive areas, ambagtopics. The
O2YLINBKSYaA@dS LX Iy ARSYGATA Ssfortlstayidards f@ deyati @ Q&  dz
and rural development, and providéhe basis for zoning districts.

2.3 WRIA 9 Geology, Hydrogeology, Hydrology, and
Streamflow

2.3.1 Geologic Setting
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Undestanding the geologic setting of WRIA 9 helps to characterize surface and groundwater
flow through the watershed. The relationships between surface water flow and deeper
groundwater are important to understanding how to manage surface water resourcesamd

be helpful in identifying strategies to offset the impacts of pumping from peax&mpt wells.

Within WRIA 9, bedrock forms mountain ranges and uplands and generally consists of igneous
and sedimentary rocks. Within drainages and lowland areas, lo&dsooverlain by glacial and
alluvial sediments (Washington State Department of Natural Resources 2020). A minimum of
four major glaciations covered the lower portion of the watershed during the Pleistocene Epoch
(about 11,700 years to 2.6 million yeaigod, the most recent occurrence being the Vashon

Stade of the Frasier Glaciation (Jones 1998; Vaccaro et al. 1998; Booth et al. 2003). The present
topography and drainage network in WRIA 9 was shaped during the advance and retreat of the
Vashon ice sheeEfans 1996). These processes resulted in gladtlyed ridges and lakes

linked by drainage channels (Booth and Goldstein 1994; Evans P¥i§joceneage glacial

and interglacial processes resulted in the deposition of a complex assemblage of sidymen
deposits in lowland areas. These glacial deposits consist of glacial till, recessional and advance
outwash, and glaciolacustrine deposits. Glacial till deposits generally consist of dense, silty sand
with gravel and silt lenses. Outwash deposits gaftgrconsist of sand and gravel with locally
abundant wood debris and peat. Glaciolacustrine deposits generally consist of silt and clay. This
sequence of glacial deposits is hundreds to thousands of feet thick within the lower portions of
the watershed (@nes 1996).

Recent alluvial deposits are generally associated with channel and overbank deposits from the
modern Duwamish and Green Rivers and their tributaries. These sediments generally consist of
stratified silt, sand, gravel, and minor amounts of clay.

Deposits associated with the Osceola Mudflow outcrop are found in the smaritral portion

of the watershed, near the Cities of Enumclaw and Auburn (Washington State Department of
Natural Resources 2020). The Osceola Mudflow is a sequence of lahartsl#patsoriginated

in eruptions and avalanche events that occurred at Mount Rainer approximately 5,600 years
ago (Vallance and Scott 1997)

2.3.2 Hydrogeologic Setting

The U.S. Geological Survey identified six hydrogeologic units within the sequence of Puget
Saund glacial and alluvial sediments within WRIA 9 (Vaccaro et al. 1998). The hydrogeologic
units typically alternate between aquifer units and sezonfining to confining layers (aquitards
which lack sufficient permeability to form aquifers).

Within the upper portion of the watershed, glacial and alluvial sediments occur within the

Green River valley and drainages associated with area tributaries. Glacial and alluvial sediments
are widespread within the lower portion of the watershed and reach thicknesseseeling

2,000 feet (Jones 1996; Vaccaro et al 1998). Shallow glacial and alluvial aquifers are generally
unconfined (under watetable conditions) except where overlain by low permeability confining
layers (generally till or glaciolacustrine depositsariBmissivity (a hydraulic property related to

the rate of groundwater flow through aaquifer) and storativity (a hydraulic property related

to the capacity of an aquifer to store/release water) of these aquifers vary significantly with
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depositional envirament and are generally the highest in sands and gravels of glacial outwash
and alluvial origin and lowest in firgrained alluvial and glaciolacustrine deposits. Glacial and
alluvial aquifers are characterized by a shallow depth to the groundwater talolevehere
applicable, a direct hydraulic connection with adjacent surface water.

Bedrock aquifersinderlaythe entire watershed. However, within the lower portions of the
watershed, glacial and alluvial sediments are frequently hundreds of feet thickedrdck

aquifers are seldom targeted by watsupplywells. Thickness of the glacial and alluvial
hydrogeologic units generally thin to the east within WRIA 9. Much of the watershed southeast
of Renton isunderlainby relatively shallow and frequently outipping bedrock.

Bedrock aquifers are generally of relatively low transmissivity and storativity. Wells completed
within bedrock aquifers typically do not have high enough capacity for municipal use. However,
they can be valuable aquifers for residentigdter uses, and in specific areas are an important
target aquifer for permiexempt wells.

Recharge to glacial, alluvial, and bedrock aquifers within WRIA 9 is primarily associated with
precipitation, applied irrigation, septic systems, leakage from serf@ater within losing

reaches (where streamflow infiltrates to groundwater), through leakage from adjacent aquifers,
and mountain front recharge. Watershed aquifers discharge to water supply wells, adjacent
aquifers, gaining reaches of streams, springstlamds, lakes, and Puget Sound. Summer base
flows in WRIA 9 rivers and tributaries are sustained by groundwater (baseflow) on most of the
lower-elevation tributaries.

Regionally, groundwater flow direction within watershed aquifers generally is perpdadiou

the westerly slope of the Cascade Range, although groundwater flow in shallow aquifers is
more influenced by surface topography and streamflow within the watershed and is directed to
the northwest. This groundwater flow paradigm is complicated tigtoaut the watershed by
aquifer boundaries, aquifer heterogeneities, topography, the influence of gaining and losing
stream reaches, well pumping, and other factors.

2.3.3 Hydrology and Streamflow

The Green River and its headwaters are located in a snowmetiti@mregion where the

rivers are fed by both snowmelt and rainfall. Within low elevation portions of the watershed,

mean annual precipitation ranges from about 30 to 40 inches per year. Mean annual

precipitation increases with topographic elevation armsh@xceed 120 inches within the

Cascade Range (MGS Engineering Service and Oregon Climate Service 2006). Most precipitation
occurs during the late fall and winter. Precipitation is lowest during the summer when water
demands are highest. During these lovegpitation periods, streamflow is highly dependent

upon groundwater inflow (baseflow).

WAC 1735609 set minimum instream flows for the Green River and closed tributaries to the
Green Riveand other streams to further consumptive appropriations.

The U.SArmy Corps of Engineers operates Howard Hanson Dam and regulates flow in the
Green River in coordination with the Green River Flow Management Committee (Tacoma Public
Utilities 2001). The Green River Flow Management Committee consists of represertatines
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the Army Corps, National Marine Fisheries Service, U.S. Fish and Wildlife Service, Muckleshoot
Indian Tribe, Washington Department of Fish and Wildlife, Washington Department of Ecology,
King County Department of Natural Resources, and Tacoma Wdté@5Aagreement between
Tacoma and the Muckleshoot Indian Tribe includes provisions for instream flows (Tacoma
Water 2018). The City of Tacoma operates a diversion facility for municipal supply
approximately three miles downstream from Howard Hanson Dam.

Duwamish River and Green River streamflow conditions are summarized by the following:

1 USGS stream gage 12105900 (Green River below Howard HansarAD#ms)upper
watershed location, mean daily discharge ranges from@ikiic feet per seconcfs) in
August to 1,620 cfs in January (U.S. Geological Survey 2020).

1 USGS stream gage 12113000 (Green River near Auarhjs lower watershed
location, mean daily discharge ranges from 311 cfs in August to 2,350 cfs in January, for
the period from January 1968rough December 2019. This gage is one of the
compliance points for instream flows in WAC BB, as well as the agreement
between Tacoma Public Utilities and the Muckleshoot Indidbe This is the furthest
downstream gage not affected by tides.

1 TheUSGS stream gage 12112600 (Soos Cré&blg gage is on Big Soos Creek above the
hatchery. Mean daily discharge ranges from 33 cfs in August tof258 ganuary, for
the period fromOctober1966 to July 2019.

1 The USGS stream gage 12108500 (Newaukunk)Ciges gage is on Newaukum Creek.
For the period of record from July 1944 to September 2019 the mean dailyieres
19 cfs in August and 112 cfs in January.

1 King County gages Jenkins Creek and Covington creeks (26A and 09A, respectively).

Anticipatedfuture climate impacts will result in continued loss of snow in the Cascade Range,
combined with rising temperatures and changes in precipitation. Earlier spring snowmelt, lower
snowpack, increased evaporative losses, and warmer and drier summer conditibimsensify
summer drought conditions and low flow issues in WRIA 9. These climate impacts are expected
to drive changes in seasonal streamflows, increasing winter flooding, while intensifying summer
low flow conditions. For the Green River, climatedaling predicts average minimum flows to

be 16 percent lower (range21 to-7 percent) by the 2080s for a moderate warming scenario,
relative to 1970 to 1999 (Mauger et al. 2015).

Pumping from wells can reduce groundwater discharge to springs and sti®aoapturing

water that would otherwise have discharged naturally. Groundwater pumping may diminish
surface water flows. Consumptive water use (that portion not returned to the immediate water
environment) potentially reduces streamflow, both seasonallgt as average annual recharge.

A well drawing from an aquifer connected to a surface water body either directly or through an
overlying aquifer can either reduce baseflow or increase the quantity of water leaking out of
the river (Culhane et al. 1995).
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Chapter Three: Subbasin Delineation

3.1 Introduction to Subbasins

Water Resource Inventory Areas are large watershed areas formalized under Washington
Administrative Code for the purpose of administrative water management and planning. WRIAs
encompass multiple landscapes, hydrogeologic regimes, levels of development, and variable

natural resources. To allow for meaningful analysis of the relationship between new
O2yadzYLWIADS dzaS | yR 27F7FasS (%he WRA9 ot @vilédQa CA Y
WRIA 9 into subbasins. This was helpful in describing the location and timing of projected new
consumptive water use, the location and timing of impacts to instream resources, and the

necessary scope, scale, and anticipated benefits of projecsme instances, subbasidisl

not correspond with hydrologic or geologic basin delineations (e.g. watershed di¢ides).

3.2 Approach to Develop Subbasins

The WRIA 9 Committee divided WRIA 9 into 12 subbasins for purposes of assessing
consumptive use and pject offsets. The WRIA 9 Committee based their subbasin delineation
on existing subwatershed units. The Committee used King County drainage basin boundaries
(King County 2018) and applied the following guiding principles to delineate subbasins:

1 Use hydrolgic boundaries;

1 Combine King County drainage basins within the Urban Growth Area with lower
expected growth of new homes using PE wells; and

1 Delineate subbasins at a finer scale in the area of the watershed expected to have the
most homes using PE wellsétMiddle Green River).

The WRIA Subbasin delineations are showmFigure3.1 and summarized below iffable3.1.

A more detailed description of the subbasin delineation is in than@al memo available in
Appendix EThe technical memo also describes other adjustments made to align the subbasin
boundaries withithe WRIA 9 planning boundary.

Sgtf L yyAy3d ANRdzLJA YdzAd RAOGARS (GKS 2wL! AyG2 adzAaidlofeée aa
relationship between new consumptive use and offsets. Subbasins will help the planning groups understand and

describe location and timing of projectesw consumptive water use, location and timing of impacts to instream

resources, and the necessary scope, scale, and anticipated benefits of projects. Planning at the subbasin scale will

also allow planning groups to consider specific reaches in termgafdented presence (e.g., spawning and

rearing) of salmonid species listed under the federal Endangered $pecieOli ®¢ CAylFf b9. DdzZARI yO
2019).

6 This is consistent with Final NEB Guidance that defines subbasins as a geographic subaraa/WRIANA

ddzool AAYy A& SljdzA @I f Sy (A didi HINKESE gl2aNRdza S@) AYYS  vo/I 2&8 Ady'n @ld BI/NG 1
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Table 3.1: WRIA 9 Subbasins

Dam

Subbasin Name Primary Rivers and Tributaries County
Streams draining directly to Puget
Sound between the City of Federal

Central Puget Sound Way and the City of Seattle, including KingCounty
Seola Creek, Salmon Creek, Miller
CreekandDes Moines Creek

Duwamish River Longfellow Creek and Duwamish Riv| KingCounty

. Green River below river mile 32, .

Lower Green River including Black River and Mill Creek KingCounty

Soos Creek Soos Creek KingCounty

Jenkins Creek Jenkins Creek KingCounty

Covington Creek Covington Crek KingCounty

. .| Green River starting at river mile 32t .

Lower Middle Green River the confluence with Newaukum Creel KingCounty
Green Rivebetween the confluence

Mid Middle Green River | with Newaukum Creek ancbnfluence | KingCounty
with Franklin Creek
Green Rivebetween the confluence

Upper Middle Green Riven with Franklin Creek and Howard KingCounty
Han®n Dam

Newaukum Creek Newaukum Creek KingCounty

Coal/Deep Creek Coal Creek and Deep Creek KingCounty

Upper Green River Green Riveabove Howard Hanson KingCounty

WRIA & DuwamishGreen Watershed

Page28

Final Draft Plan
November 2020




Figure 3.1: WRIA 9 Subbasin Delineation
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